Externalities and the Social Return to Education in Indonesia by Purnastuti, Losina & Salim, Ruhul
53
AUSTRALIAN JOURNAL OF LABOUR ECONOMICS
Volume 18 • Number 1 • 2015 • pp 53 - 74
Externalities and the Social Return to 





It is widely known that education provides economic benefits to individuals. 
However, education also has the potential to generate significant externalities. These 
external effects of education, in Indonesia, are the focus of the current paper. They 
are investigated using a local labour market (the province) approach. Significant 
externalities, as high as, or even much higher than, the private return to schooling, are 
documented, using both OLS and IV estimations. Sensitivity tests involving separate 
analyses for skill groups along the lines of Moretti (2004a) and Muravyev (2008), 
indicate that this finding is robust. The results thus strongly support the view that 
investing in education is more important for aggregate economic outcomes than it is 
for the individuals who do so. It appears that there is a clear role for the government 











transition	 countries,	 the	 low	 return	 to	 schooling	 in	 Indonesia	 in	 the	 late	2000s	 invites	 a	question.	
At	this	period,	where	the	economic	reform	process	had	already	reached	the	market	driven	economy	
stage,	the	return	to	schooling	is	expected	to	be	higher	than	the	estimates	described	in	this	section.
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education	ranged	from	6.8	to	10.6	per	cent,	based	on	data	from	the	1995	inter-census	
survey	of	Indonesia.	Similarly,	Comola	and	Mello	(2010),	using	data	from	the	2004	
Indonesian	 labour	 market	 survey,	 found	 that	 the	 return	 to	 education	 estimated	 by	
ordinary	least	squares	ranged	from	9.49	per	cent	to	10.32	per	cent.	It	was	similar	to	
these	figures	when	sample	selectivity	correction	methods	of	estimation	were	employed.	












Moreover,	 there	 is	evidence	 that	 the	 returns	 to	schooling	 in	 Indonesia	have	
fallen	 in	 recent	years.	Thus,	Purnastuti,	Miller	and	Salim	(2013a)	 reported	 that	 the	
payoff	 to	schooling	 in	 Indonesia	 in	2007/2008	was	several	percentage	points	 lower	
than	in	1987.	They	argue	that	this	may	be	linked	to	the	large-scale	expansion	of	the	
education	sector	in	that	country.	
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channels,	they	can	learn	from	others,	and	hence	enhance	their	productivity	and	earnings,	
without	 cost.	Education	 externalities	need	not	be	 limited	 to	market	 externalities	of	
this	 type.	A	wide	 range	 of	 other	 potential	 externalities	 have	 been	 discussed	 in	 the	
literature	 (see,	 for	 example,	 McMahon,	 2007),	 such	 as	 more	 informed	 voting	 and	




Recently	 Fu	 (2007)	 proposes	 that	 human	 capital	 externalities	 penetrate	
through	four	channels.	Workers	can	learn	from	their	occupational	and	industrial	peers,	
who	are	 in	 the	same	local	 labour	market,	 through	the	depth	(quality)	of	 the	human	
capital	stock	in	the	local	labour	market;	Marshallian	labour	market	externalities,	or	
specialisation	and	peer	competition	effects;	Jacobs	labour	market	externalities	or	the	













Acemoglu	 and	 Angrist	 (2000)	 and	 Rudd	 (2000)	 study	 human	 capital	
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Liu	 (2007)	 investigated	 the	 external	 returns	 to	 education	 associated	with	 a	
measure	of	city	average	education	in	China.	This	study	was	based	on	the	1988	and	
1995	waves	of	the	Chinese	Household	Income	Project.	Several	approaches	to	estimate	































employed.	Second,	most	of	 the	studies	 suggest	 that	when	estimating	human	capital	
externalities	there	should	be	consideration	of	a	potential	endogenity	problem.		
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3. Empirical Conceptualisation and Data 













aggregate-level	 human	 capital	measure	 is	 based	 on	 the	 province	 of	 residence.	 The	
second	 aggregate-level	 human	 capital	measure	 is	 based	 on	 the	 industrial	 sector	 of	
employment	within	the	province.	Within	each	of	these	aggregate-level	human	capital	
measures	two	types	of	variables	are	constructed,	based	on	the	average	years	of	schooling	
of	workers	 and	 on	 the	 percentage	 of	workers	with	 higher	 education	 qualifications.	
Thus,	 the	 aggregate-level	 human	 capital	 measures	 for	 each	 province	 are:	 (i)	 the	




percentage	of	college	or	higher-degree	holders	 in	 the	 industrial	sector	 in	which	 the	
worker	is	employed	(PerHE-Ind).3	
Estimating	external	returns	to	schooling	using	the	OLS	approach	invites	the	
question	 of	whether	 the	 estimation	 results	will	 suffer	 from	 omitted	 variables	 bias.	
As	noted	by	Acemoglu	and	Angrist	 (2000)	and	Moretti	 (2004a),	among	others,	 the	
unobserved	characteristics	of	individuals	and	provinces	could	be	correlated	with	the	
average	years	of	schooling	or	the	percentage	of	higher	education	graduates,	and	this	




While	 both	 the	HE1000	 and	 electricity	 variables	 are	 available	 for	 use	 as	
instruments	 for	 the	province-level	variables,	 suitable	variables	 are	not	 available	 for	
their	 industry-level	 counterparts.	 However,	 we	 are	 instrumenting	 AveSchool-Ind	
and	PerHE-Ind	using	internal	instruments	following	Lewbel	(2012).4	This	approach	







AUSTRALIAN JOURNAL OF LABOUR ECONOMICS
VOLUME 18 • NUMBER 1 • 2015
equation	explaining	variation	in	the	endogenous	regressor	and	each	of	the	exogenous	
regressors	 as	 generated	 or	 internal	 instruments.	 In	 general,	 the	 greater	 the	 degree	
of	 heteroscedasticity	 in	 the	 first-stage	 regression	 the	 better	 (that	 is,	 the	 higher	 the	
correlation	of	the	generated	instruments	with	the	endogenous	variable)	the	instruments.	
The	data	used	are	taken	from	four	sources.	Individual-level	data	are	taken	from	
the	 Indonesian	Family	Life	Survey	4	 (IFLS4).	 IFLS4	 is	a	nationally	 representative	
sample	comprising	13,536	households	and	50,580	individuals,	spread	across	provinces	
on	the	islands	of	Java,	Sumatra,	Bali,	West	Nusa	Tenggara,	Kalimantan,	and	Sulawesi.	
Together	 these	 provinces	 encompass	 approximately	 83	 per	 cent	 of	 the	 Indonesian	
population	and	much	of	its	heterogeneity.	IFLS4	was	fielded	in	late	2007	and	early	







earnings	 in	 log	form	are	5.908	across	 the	workers.	The	mean	years	of	schooling	 is	
relatively	low,	specifically	10.67	years,	and	so	exceeds	the	nine	years	of	compulsory	
study	 by	 slightly	 less	 than	 two	 years.	 The	workers	 in	 the	 sample	 have	mean	work	
experience	of	approximately	17.87	years.	The	mean	length	of	job	tenure	is	7.89	years.	
Table 1 - Summary Statistics of Variables
  Standard   Standard
Variables Mean Deviation Variables Mean Deviation
Monthly	earnings	(IDR)	 1,339,521	 1,961,290	 Average	years	of	schooling	 8.744	 0.770
Years	of	schooling	 10.669	 3.751	 Average	years	of	schooling		 9.370	 1.493
	 	 	 based	on	industrial	sector	
Experience	 17.869	 10.604	 Percentage	of	workers	with		 7.731	 3.139
	 	 	 higher	education	
Tenure	 7.890	 8.142	 Percentage	of	workers	with		 12.348	 12.406
	 	 	 higher	education	based	on	
	 	 	 industrial	sector	
Married	 0.868	 0.339	 The	number	of	higher		 0.0158	 0.010
	 	 	 education	institution	per	
	 	 	 1000	people	
Urban	 0.674	 0.469	 Percentage	of	household		 53.649	 12.099
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Table 2 - Characteristics of Provincial-Level Data
  Per cent The number of
 2007/2008 of workers higher education Per cent
 population with higher institution per HH use
Province (thousands) education 1,000 people clean water
Sumatera	Utara	 12,938.35	 6.38	 0.018	 47.82
Sumatera	Barat	 4,730.45	 8.46	 0.023	 46.29
	 	 	 0.0026	 40.11
Lampung	 7,289.8	 	
Kepulauan	Riau	 1,423.00	 10.71	 0.0026	 69.33
Riau	 5,130.10	 7.75	 0.0096	 34.90
DKI	 9,105.40	 16.20	 0.037	 80.36
Jawa	Barat	 40,623.70	 7.31	 0.011	 41.97
Jawa	Tengah	 32,503.35	 5.68	 0.0084	 50.71
DIY	 3,451.50	 10.43	 0.039	 66.93
Jawa	Timur	 36,995.20	 5.49	 0.011	 57.63
Banten	 9,512.90	 7.89	 0.012	 45.05
Bali	 3,497.90	 8.64	 0.012	 63.76
NTB	 4,328.15	 5.04	 0.012	 46.72
Kalimantan	Selatan	 3,421.65	 5.50	 0.012	 53.89
Sulawesi	Selatan	 3,421.65	 7.80	 0.021	 48.26
Source: Authors’	calculation	based	on	IFLS4,	BPS’s,	MoMT’s	and	MoNE’s	databases.
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4. Statistical Analyses 
The	 discussion	 in	 this	 section	 commences	 with	 the	 analysis	 based	 on	 the	 OLS	
approach.	Following	this	the	IV	analyses	are	considered.		
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Table 3 - OLS Estimates of Augmented Mincerian Earnings Equation
 (i) (ii) (iii) (iv)  
  Externality measure
   Percentage of workers with
Variable Average years of schooling  higher education
Constant	 4.7118	***	 4.4942	***	 5.1434	***	 5.1545	***
	 (0.137)		 (0.148)		 (0.068)		 (0.068)
Years	of	schooling	 0.0492	***	 0.0439	***	 0.0491	***	 0.0460	***
	 (0.003)		 (0.003)		 (0.003)		 (0.003)
Experience	 0.0076	**	 0.0074	**	 0.0078	**	 0.0077	**
	 (0.003)		 (0.003)		 (0.003)		 (0.003)
Experience2/100	 -0.0129	*	 -0.0128	*	 -0.0135	*	 -0.0134	*
	 (0.007)		 (0.007)		 (0.007)		 (0.007)
Tenure	 0.0162	***	 0.0161	***	 0.0160	***	 0.0158	***
	 (0.003)		 (0.003)		 (0.003)		 (0.003)
Tenure2/100	 -0.0283	***	 -0.0284	***	 -0.0281	***	 -0.0281	***
	 (0.008)		 (0.008)		 (0.009		 (0.009)
Marital	status	 -0.0073		 -0.0018		 -0.0076		 -0.0053
	 (0.019)		 (0.020)		 (0.019)		 (0.020)
Urban	 0.0950	***	 0.0760	***	 0.0942	***	 0.0904	***		
	 (0.022)		 (0.023)		 (0.021)		 (0.021)
Female	 -0.1909	***	 -0.2008	***	 -0.1917	***	 -0.1961	***





PerHE	 		 		 0.0098	**	 0.0096	**
	 		 		 (0.005)		 (0.004)
PerHE-Ind	 		 		 		 0.0024	***
	 		 		 		 (0.001)
Adj-R2	 0.2847		 0.2965		 0.2791		 0.2829
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The	 estimates	 based	 on	 the	 variables	 constructed	 using	 the	 percentage	 of	
workers	with	 higher	 education	based	on	 the	 industrial	 sector	within	 each	province	
are	 consistent	 with	 the	 above	 conclusion.	 These	 results	 show	 that	 an	 increase	 in	
the	 percentage	 of	 workers	 with	 higher	 education	 in	 each	 industrial	 sector	 by	 one	
percentage	point	is	associated	with	an	increase	in	an	individual’s	monthly	earnings	by	
approximately	0.2	per	cent.	Similar	to	the	results	in	columns	(i)	and	(ii),	the	external	
returns	 to	 schooling	associated	with	 the	aggregate-level	human	capital	 in	 the	same	




AveSchool-Ind	 and	 years	 of	 schooling	 are	 in	 years.	 Comparisons	 of	 estimated	 impacts	 might	
be	more	useful	 if	undertaken	using	an	elasticity	measure.	 In	 the	semi-logarithmic	specification	
of	 the	earnings	equation,	 the	elasticity	 is	found	by	multiplying	the	regression	coefficient	by	the	
mean	of	the	variable	of	interest.	However,	as	the	means	are	comparable	(for	example,	the	mean	of	
AveSchool	is	8.74	and	the	mean	of	PerHE	is	7.73),	the	regression	coefficients	provide	a	good	basis	
for	 comparisons	 from	 this	perspective.	For	 this	 reason	also,	 the	discussion	of	 the	 social	 return	
using	the	PerHE	variables	is	based	simply	on	the	summation	of	the	estimated	coefficients.	
63
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Summing	 up,	 these	OLS	 estimates	 reveal	 four	 points	 of	 interest.	 First,	 the	
estimates	 of	 the	 private	 returns	 to	 schooling	 are	 stable	 across	 all	 specifications.	
Second,	all	estimates	of	the	external	returns	to	schooling	are	positive	and	statistically	







(ii) IV Approach 
In	 this	sub-section	an	IV	approach	is	adopted	to	address	 the	issue	of	potential	bias	
that	may	 arise	 because	 of	 unobserved	 factors	 being	 correlated	with	 the	 provincial	
level	human	capital.	Tables	4	reports	the	results.	The	column	(i)	and	(ii)	of	this	table	











model	was,	however,	estimated	with	 internal	 instruments	along	the	 lines	of	Lewbel	
(2012).	While	 the	 error	 structure	 in	 the	 first-stage	 regression	 was	 heteroscedastic,	
suggesting	the	approach	may	have	merit,	the	industrial	sector	human	capital	measure	
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in	 the	 results.	 Hence	 only	 the	 findings	 based	 on	 the	 external	 instruments,	 and	 in	
particular	the	estimations	using	the	HE1,000	variable	as	the	instrument,	are	discussed.	
There	 are	 no	 material	 changes	 to	 the	 results	 presented	 in	 table	 4	 for	 the	











When	 the	 AveSchool	 variable	 is	 replaced	 by	 PerHE	 the	 IV	 findings	 are	
consistent	with	those	obtained	using	OLS,	in	that	the	use	of	this	alternative	measure	of	
aggregate-level	human	capital	is	associated	with	a	much	lower	estimate	of	the	human	




that	 need	 to	 be	 highlighted.	 First,	 the	 findings	 from	 the	 IV	 analyses	 are	 sensitive	
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5. Sensitivity Analyses 
In	this	section	the	results	of	two	extensions	of	the	above	set	of	analyses	are	presented.10	
First,	 results	 from	 estimations	 undertaken	 for	 samples	 disaggregated	 by	 level	 of	
education	are	presented.	This	approach	provides	a	test	of	the	substitution	hypothesis	
of	Moretti	(2004b)	and	Muravyev	(2008).	Second,	the	variable	for	each	worker’s	years	




(i) Human Capital Spillovers vs. Substitutability 
Moretti	 (2004b,	 2004a)	 argued	 that	 the	 correlation	between	aggregate-level	 human	
capital	and	earnings	is	not	always	associated	with	human	capital	externalities.	Rather,	
it	 could	 arise	 from	 imperfect	 substitution	 between	 low-skilled	 and	 high-skilled	
workers.11	Specifically,	 in	a	conventional	demand	and	 supply	model	with	 imperfect	
substitution	between	high-skilled	and	low-skilled	workers,	an	increase	in	the	number	
of	high-skilled	workers	will	tend	to	decrease	the	earnings	of	the	high-skilled	workers	






should	have	a	positive	effect	on	 the	earnings	of	 low-skilled	workers.	The	effect	 for	




To	 examine	which	of	 these	 explanations	 is	more	 credible	 for	 Indonesia	we	






The	 results	 reported	 in	 table	 5	 show	 that	 the	 coefficient	 of	 the	AveSchool	










LOSINA PURNASTUTI AND RUHUL SALIM
Externalit ies and the Social Return to Education in Indonesia 
skilled	workers	than	they	have	on	the	earnings	of	low-skilled	workers.	Hence,	these	
findings	 appear	 to	 confirm	 the	 presence	 of	 human	 capital	 externalities,	 since	 both	









is	 0.0170.	 These	 estimates	 for	 the	 PerHE	 variable	 indicate	 that	 a	 one	 percentage	






Table 5 - Test for Imperfect Substitutability of Workers with and without 
Higher Education (OLS Estimation)
 (i) (ii) (iii) (iv)  
  Skill level
Variable Low Levels of Education  Higher Education
Constant	 4.8505	***	 5.2830	***	 3.6941	***		 4.2123	***
	 (0.1720)		 (0.073)		 (0.318)		 (0.211)
Years	of	schooling	 0.0379	***	 0.0381	***	 0.1002	***		 0.1004	***
	 (0.004)		 (0.004)		 (0.014)		 (0.014)
Experience	 0.0046		 0.0051		 0.0201	***		 0.0202	***
	 (0.003)		 (0.003)		 (0.007)		 (0.007)
Experience2/100	 -0.0091		 -0.0099		 -0.0428	**	 -0.0432	**
	 (0.007)		 (0.007)		 (0.018)		 (0.018)
Tenure	 0.0156	***	 0.0155	***		 0.0157	***	 0.0142	***
	 (0.003)		 (0.003)		 (0.003)		 (0.004)
Tenure2/100	 -0.0272	***	 -0.0274	***	 -0.0270	***	 -0.0215	*	
	 (0.009)		 (0.010)		 (0.010)		 (0.011)
Marital	Status	 -0.0019		 -0.0031		 -0.0336		 -0.0310
	 (0.016)		 (0.016)		 (0.053)		 (0.055)
Urban	 0.0955	***	 0.0953	***		 0.1424	***	 0.1358	***
	 (0.024)		 (0.023)		 (0.025)		 (0.022)
Female	 -0.2168	***	 -0.2172	***		 -0.1297	***	 -0.1293	***
	 (0.024)		 (0.026)		 (0.016)		 (0.015)
AveSchool	 0.0577	***	 0.0740	***
	 (0.018)		 (0.026)		 		
PerHE	 		 0.0088	*	 		 0.0170	***
	 		 (0.005)		 		 (0.005)
Adjusted	R2	 0.2112		 0.2043		 0.2115		 0.2101




AUSTRALIAN JOURNAL OF LABOUR ECONOMICS
VOLUME 18 • NUMBER 1 • 2015




The	variation	 in	 the	 parental	 education	 variables	 across	 individuals	 in	 a	 given	 age	






















level	 of	 economic	 activity	more	 than	 its	 private	 return.	The	 results	 of	 the	 study	of	
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Table 6 - Estimates of External Return to Schooling when Individual and 
Average Schooling are treated as Endogenous Variables
 (i) (ii)
 Externality Measure
  Percentage of workers
 Years of schooling with higher education
 Type of Instrument
 Parental education Parental education
 and number of HE and number of HE
 institution per institution per
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Table A1 - IV with External Instruments plus Lewbel’s Generated 
Instruments (AveSchool as Aggregate Human Capital)
   IV with Generated  
   Instruments and
 Standard IV IV with Generated Instruments External Instruments
 Number  Number  Number  
 of higher  of higher  of higher
 education Per cent education Per cent education Per cent
 institution household institution household institution  household  
 per 1,000 use clean per 1,000 use clean per 1,000 use clean
Variable people water people water people water
Constant	 4.8109	***		 4.7990	***	 4.8154	***	 4.8154	***	 4.8140	***		 4.8023	***
	 (0.0737)		 (0.0733)		 (0.2970)		 (0.2970)		 (0.0733)		 (0.0730)
Years	of	schooling	 0.0409	***	 0.0409	***		 0.0410	***		 0.0410	***	 0.0410	***	 0.0409	***
	 (0.0016)		 (0.0016)		 (0.0016)		 (0.0016)		 (0.0016)		 (0.0016)
Experienc	 0.0060	***		 0.0060	***	 0.0061	***	 0.0061	***	 0.0061	***	 0.0060	***
	 0.0021)		 (0.0021)		 (0.0021)		 (0.0021)		 (0.0021)		 (0.0021)
Experience2/100	 -0.0001	**	 -0.0001	***	 -0.0104	**	 -0.0104	**	 -0.0104	**	 -0.0104	**
	 (0.0045)		 (0.0045)		 (0.0046)		 (0.0046)		 (0.0045)		 (0.0045)
Tenure	 0.0171	***	 0.0171	***	 0.0171	***	 0.0171	***	 0.0171	***	 0.0171	***
	 (0.0020)		 (0.0020)		 (0.0020)		 (0.0020)		 (0.0020)		 (0.0020
Tenure2/100	 -0.0302	***	 -0.0302	***		 -0.0302	***		 -0.0302	***		 -0.0302	***		 -0.0302	***		
	 (0.0065)		 (0.0065)		 (0.0065)		 (0.0065)		 (0.0065)		 (0.0065)
Marital	status	 -.0008		 -.0009	***	 -.0008		 -.0008		 -.0008		 -.0008
	 (0.0180)		 (0.0180)		 (0.0180)		 (0.0180)		 (0.0180)		 (0.0180)
Urban	 0.1042	***	 0.1039	***	 0.1043	***	 0.1043	***	 0.1043	***	 0.1040	***
	 (0.0126)		 (0.0126)		 (0.0149)		 (0.0149)		 (0.0126)		 (0.0126)
Female	 0.1893	***	 -0.1893	***		 -0.1893	***	 -0.1893	***	 -0.1893	***	 -0.1893	***
	 (0.0119)		 (0.0119)		 (0.0119)		 (0.0119)		 (0.0119)		 (0.0119)
AveSchool	 0.0585	***	 0.0599	***	 0.0580	*		 0.0580	*	 0.0582	***	 0.0595	***
	 (0.0080)		 (0.0080)		 (0.0349)		 (0.0349)		 (0.0080)		 (0.0079)
F	test	(weak	 5,147.711		 1.1e+04		 25.710		 25.710		 2,247.346		 2,395.848
identification	est.)	




LOSINA PURNASTUTI AND RUHUL SALIM
Externalit ies and the Social Return to Education in Indonesia 
Table A2 - IV with External Instruments plus Lewbel’s Generated 
Instruments (PerHE as Aggregate Human Capital)
   IV with Generated  
   Instruments and
 Standard IV IV with Generated Instruments External Instruments
 Number  Number  Number  
 of higher  of higher  of higher
 education Per cent education Per cent education Per cent
 institution household institution household institution  household  
 per 1,000 use clean per 1,000 use clean per 1,000 use clean
Variable people water people water people water
Constant	 5.2670	***	 5.2628	***	 5.2079	***	 5.2079	***	 5.2587	***	 5.2579	***
	 (0.0313)		 (0.0312)		 (0.0363)		 (0.0363)		 (0.0310)		 (0.0310)
Years	of	schooling	 0.0409	***		 0.0409	***	 0.0407	***	 0.0407	***	 0.0409	***	 0.0409	***
	 (0.0016)		 (0.0016)		 (0.0016)		 (0.0016)		 (0.0016)		 (0.0016)
Experience	 0.0064	***		 0.0064	***	 01.0061	***	 01.0061	***	 0.0064	***	 0.0064	***
	 (0.0021)		 (0.0021)		 (0.0021)		 (0.0021)		 (0.0021)		 (0.0021)
Experience2/100	 -0.0112	***		 -0.0112	**	 -0.0105	**	 -0.0105	**	 -0.0111	**	 -0.0111	**	
	 (0.0045)		 (0.0045)		 (0.0046)		 (0.0046)		 (0.0045)		 (0.0045)
Tenure	 0.0170	***		 0.0170	***	 0.0170	***	 0.0170	***	 0.0170	***	 0.0170	***
	 (0.0020)		 (0.0020)		 (0.0020)		 (0.0020)		 (0.0020)		 (0.0020)
Tenure2/100	 -0.0302	***	 -0.0302	***	 -0.0299	***	 -0.0299	***		 -0.0301	***	 -0.0301	***
	 (0.0066)		 (0.0066)		 (0.0066)	***	 (0.0066)		 (0.0066)		 (0.0066)
Marital	status	 -0.0002		 -0.0004		 -0.0023		 -0.0023		 -0.0005		 -0.0006	
	 (0.0181)		 (0.0180)		 (0.0181)		 (0.0181)		 (0.0180)		 (0.0180)
Urban	 0.1082	***	 0.1073	***	 0.0943	***		 0.0943	***	 0.1063		 0	.1061	***
	 (0.0129)		 (0.0129)		 (0.0136)		 (0.0136)		 (0.0129)		 (0.0129)
Female	 -0.1902	**	 -0.1902	***	 -0.1899	***	 -0.1899	***		 -0.1902	***	 -0.1901	***
	 (0.0120)		 (0.0120)		 (0.0120)		 (0.0120)		 (0.0120)		 (0.0120)
PerHE	 0.0066	***	 0.0073	***	 0.0164	***	 0.0164	***	 0.0080	***	 0.0081	***
	 (0.0022)		 (0.0022)		 (0.0037)		 (0.0037)		 (0.0021		 (0.0021)
F	test	(weak		 5,147.711		 5,577.561		 176.793		 176.793		 1,427.088		 3,454.474
identification	test)
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Table A3 - First Stage Regression of The Estimates of External Return 
to Schooling when Individual and Average Schooling are treated as 
Endogenous Variables
 (i)  (ii)  
  Externality Measure
   Per cent workers with
 Years of schooling  higher education
  Type of Instrument
 Parental education and  Parental education and
 number of HE institution  number of HE institution
 per 1,000 people  per 1,000 people
  Aggregate/  Aggregate/
Variable Partial Provincial Partial Provincial
Constant	 7.4974	***	 8.1745	***	 7.4974	***	 4.6354	***
	 (0.21487)		 (0.0554)		 (0.2149)		 (0.2150)
Experience	 -0.1063	***	 0.0114	***	 -0.1064	***	 0.0340	**
	 (0.0160)		 (0.0041)		 (0.0160)		 (0.0161)
Experience2/100	 -0.0011	***	 -0.0011	***	 -0.1142	***	 -0.0727	*
	 (0.0347)		 (0.0347)		 (0.0347)		 (0.0348)
Tenure	 0.1187	***	 0.1187	***	 0.1187	***	 0.0105
	 (0.0154)		 (0.0154)		 (0.0154)		 (0.0154)
Tenure2/100	 -0.0847	*	 -0.0847	*	 -0.0847	*	 -0.0516
	 (0.0504)		 (0.0504)		 (0.0504)		 (0.0504)
Marital	status	 0.6727	***	 0.6727	***	 0.6727	***	 0.3113	**
	 (0.1381)		 (0.1381)		 (0.1381)		 (0.1382)
Urban	 1.3175	***	 1.3175	***	 1.3175	***	 0.9396	***
	 (0.0968)		 (0.0968)		 (0.0968)		 (0.0968)
Female	 -0.0856		 -0.0856		 -0.0856		 -0.0883
	 (0.0918)		 (0.0918)		 (0.0918)		 (0.0919)
Father’s	education	 0.2894	***	 0.2894	***	 0.2894	***	 0.0079
	 (0.0172)		 (0.0172)		 (0.0172)		 (0.0172)
Mother’s	education	 0.1742	***	 0.1742	***	 0.1742	***	 0.0298
	 (0.0198)		 (0.0198)		 (0.0198)		 (0.0198)
HE1000	 0.3392		 17.6602	***	 0.3392		 105.0362	***
	 (4.2945)		 (1.1071)		 (4.2945)		 (4.2967)
Observations	 4528		 		 		 4528	
F	test	(weak	identification	TEST)	 83.797		 83.797		 194.549		 194.549
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